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(54) [%9!CD«^] ^^^g©f^®^ffi*3=fc^¥S#:Se©^^g 



(57) [£*j] 

(TFT) £#£fc*e>©y-f h*g|*I«£4 0 0-7 0 0 
t, »Sb<H 4 5 0-6 5 0*C©««T?»*;&ft£ 

[«!«■ 5 0 0-7 0 0*Cfi!>»*Tr#6nfc«ft«fld)t 
%>b<ttCVD«^»PVDj*lCJ:oTjeiltt3i*©»tt 
€ ± iCita U JfcttflSJt SM)t K «fc t> T@)jg t> L < 

tt»*fs , e-/t:a*BMfc;* (n, o») t>u<tta{t*« 

(NH, ^f) f?ffl^,(C*3ViT4 0 0-7 0 O'CcOrS^TT 

^<D^Str#Mtt#ffi-r-g>S^-***S-& (Si-H) 
gSfc-SMtie^ (SisN)«fc«#SI*.*J:ifc.koT, 



(51)lnt.Cl. 

H01L 29/786 
21/336 
21/316 




( 2 ) 

1 

fcMMMIsB. feb<BCVDSfcb<BPVDSi:io 

-r-sy-r h&mmizttVT. ^mz^xmsLhh< 

0 0~7 0 0°C<D7 ~-)V®M*-f ft Z> 
[H*3g2] M^qiliC^T. SiS 1 ©IfiUC&tf £ 

WJfetr, 3i*fltlC*tt<&Ji&©«/MI* f 1 X 1 0' 1 ~ 3 
X10"lf/cm' Tab5It$fSli:t5¥i#g 

«©««#*. 

[«I*S4] M*H1K*V>T> Ity-f HMHIttE 
C R - C V D jfcK <t t> Tl#«£ ftS 21 «4ftt irf 
3Jfr^eofP»*tt. 20 

[i»*s 5 ] m** i ksv^t, ^y-r b&mmte^r 

h7-Xh+y-y5> (TEOS) tJWftt*CV 
DfcfcJ:oTi««3nS£i£#«i:T*¥i»#eit© 

fcSWfitSWECVDStKtt^XvCVDft 

K «fc o t*» sns^i &4«r t f 5 ¥*#£«©«*« 

[18*5 7] |»*S lfc*V»T, tt^-f MM»Bt»4 5 30 
0 0~7 0 0 < CO«*T?l»BMbUT#6nfeJ!ft*'ffcJKT? 

5 0-6 8 oico3i*, ii*^rr 

[It*5li0] »*lii:*^T, a*flMHM>&HA 40 

m-&v&tz&mwtfc%>&m-? z&m%iz&\,*T, 400 
~7 0 ot;©7— -;wass?'S££fc**fc?"* 4 i i * 
#gs©ffc&*ft. 

iffi&m 1 1 ] m&s 1 c*v»t. ^mmm^t 
2>m-mmz&rtz>7K.&£zfi8mx7><Dm&te. ^n^e 

[«^JS 1 2 ] n^gi 1 k*5V>t, tgyW K«g«JdK« 



#W¥8 - 1 2 5 1 9 7 
2 

-^5 0, ft&5 0©tfc$T*I£-£ft£:2 3^©^® 
7y&»c«fcSx-;/^>y^-haU 0 0 0A/#£TFT 

(tt*is 1 3 ] mxm i tiiv^T, tgy-r Meg*Kti« 

ifti$*i«»iL, ixio"~lxio"If/ 

cm 5 (Dg.m&sm-tzz t «HRtr ***#£«© 
[if i 4 ] &mmt® t> u < ttgfb*s£ic5lfl.# 

*-5^1©S^<h, &tt©ISIM4Jisii®U:KCVD?£ 

feKfapvDSicioxdta^nfcy-i- hjfe^jK^jn 

Mit-£fcJe>©$g2©£j&^£:€:#U j5>0, 

$&2 <Ds.^\zmx^n^mm^mv. 

MtZ3&2<Dfc&m<Dl&m$4 0 0~7 o otm^i 

[«#Jg 1 5 ] tt#JH 1 4 fcfcwr, |£?g 1 ©K££ 
ICT^aft***Wt«©+«&«*tt 150~350n 

h**h 1 6 ] m&m 1 4 fc*wc, mm 1 orjss 
[st#js 1 7 ] nt#jg i 4 ic&^-r. s?g i ©sjs^ 

tSEJIS2 0KJfe^*aM)rr*E*OrtKtt9 Omo 1 % 
■5S?B£Uc£v>t\ 4 0 0~7 0 O t C©T— — ;i/jn.s«: 

S^HfCfciSHT, 4 0 0 ~ 7 0 0 < C©7X-;H!Q ! 3£ 

s#-r*cis»»fr*¥*#K«©fp«*j*. 

[»W©#«6:Bi»W] 
[0 0 0 1] 

a, »ih5>-^? (tft) -^^y-f^- 
— h (tfd) . *fc»a-tnss*fflbfcau!t*aia 

-) ffl^maiHiss, *«t^©fp«*SKwrst>© 

7*D T±l2¥«frSB*^fi!c-r Z> tttb<D*m 



( 3 ) 

3 

[0 0 0 2] 

[ft*©t£8?] 3S¥, #7*^©i&S*«±l;:TFT£ 

•s 7 ^ j- 4 ysittii^jp&e-w * - v-t >•#- maim 

HA»65jSC36*7 5 CCJWT, ASWIC«5 5 0~6 8 0 

fflfltt«7 0 OICRT, #£b<l46 5 O'CJWTi-r^^ 10 

[0 0 0 3] Zltie»CDg«^fflV^n-5TFTir«, $ 
iSHWHttLTtt. *ft©S3fl¥3i* (a-Si) * 

[0 0 0 4] |Mft£©*Sfc#ll»i**Jli>>;fcTFT 
©«#!£«, y< h»S«©W£tt*£DWM£fc6fc 
jfc-afc. #»«SJHftJBV>fcTFTTtt, y-f 

[0 0 0 5] tt£HM£«XK£*«tttttfffl±-r«£ 30 
JMMfc*>b<tt«*©8»*»&fcr>TVvrfc. £T©*g 

fto^ffi**rai;Tr**»»3i*«it (c©J::5fc*Mitt 

tftt/H^OtV^) iOSSTFTTH fi?!t© 
#»iia**IV»fcTFTtftftt), ft#©ttttltflsfc 

[0 0 0 6] -Tftto-fe. »#©*l£iMl!iSfciiV>Ttt«[ 

***j«-r*2"3©*sji©*sft*ttttsvwcatt*t>© 40 
*. b^b, h**-r >*|j6c:Bv»Ttt, ttA*» 
^ic«^-r-5«# : £«stf2c©^ft©ig^^^iwi 

U-cafe-sfc*, c ©J; 5 te^Mc^xttA u »4# 

H.><1'>*i6fc43V*T«, TFT©^tticM-T§&^© 

[0007] iioi^ftiBcaL&anfcy'f 

SliibTte. 6ftTV»*. «*.«, 50 



#§1¥8 - 1 2 5 1 9 7 
4 

*©.fc3fc*»lc»*.**«±T?*n«. HKttflsft^^ 
V»Ty^h»»«*».&£i:a»Tr#fc. <«*.«, 
?3-7 1 7 9 3) 

b^u i»Kftfeicj;oT, y-r hummtVT&m-r 

MT*t), £©±3fc*ilffl3fcW>L3*aS«*mtt 
^©flSICttfcfrofc. ±^OJ;5&MO«V^77, 

fctt, «i^yD-trxias^7 0 o-cui 

T. »*b<f46 5 0"CetTfr-5^Sd**t>fc©^: 
[0 0 0 8] 

[WHM)HfcLJ:3 2:t«H] 7 0 O'CJJTFTfciiSff 
*3K«BWfc«©4«»Ja:*fl=©TTrtt*ftBift«l*»ri6-r* 
diAtT^feo 5 0 0~7 0 0 < C©^K{ti»C«t 

oT$ig{fc^# 100~1000 AjgJ5£-e^fc. bfr 

u c©j:5fcbT#5nfcj»ttftBttt. ii»&-e#e>n 
fc*MMUWctt*UT, *^*«*<ii{<, cnsy^h 

5ftWH*6. y-f MBODltt^^y^ »*©*««» 
ffif&S (PVD) ft, SSVitt^XVCVDfe, 8&C 
VDj56»©flS*»««J«fi (CVD) ft^^V^TfPM-B- 

ar**#ft*-3fc. vin?>©*ft-r(4ai^yD-kxra^ 

[0 0 0 9] LfrlsfcifiZ* PVDffi, CVDftlCto 

©, TFT©y-Y MftWjttbT^VifcW^K, 
lS1'1f^l/i'a*-JH 4 «Fttt (Sit) *«, &<ft 
v»iv»5WHXS, **V»Hty-f h«(I©U-*«*tf** 
<. :*>«SSt©&T (*fts«WMMb) ««*#v»i:v»3 

[0 0 10] 05;U4, PVDftT&SX/'WrJ'ftSrJHH 

-yj»hitti«, ^S«J(cf4K^<i:^©{t:^© ; 6fe 
Bt©**«»*sn*. b^b, #en«ttJR©tt)K£:3£ 
*©tt***{fc;**lltfcfcifi< ^**ja-&*©^6:v» 

{ls^*fll*#-5ii:*»T?#*. b^b, ttSHJiJR^a** 

/jn$<, xny*mx. mmm&) *«^s<, 

[ooii] */t, T;i/rf>lp©#Hm»c*5ViT«, + 
#&jaUWfifcW*&ftfc*>©©, K*t3SjH©tfc***<t 
*i*tktftft0, y-f ■H6»Ki:bTt4«©T^jSa' 
7ife©T'*ofc. S6K, ^y^*HftSif©«fc5{r 
bT%>S^©^M^##*ffi«-r-5cl<i:t4Stb<, fiKiK 



( 4 ) 

5 

m&^S i • *>b<ttS iO-$Si -H, S i — OH 
iLT, £&{b£it3£ia<i&S-T?£>ofc. IsfrVfctfi 
S i -H, S i -OHijg-g-te^^-tr. *y 

U.m*1&-£S i -H, Si -OH©£&a<±i£©*y h 

x v t> V d >& Air «fc 5#{b©MH t ft o h 
•5. 

[0012] ^i:/7XvcvDS*fnt^n 10 

fcgEft^KlCbS i -H, S i -OH©J£T£-< ©* 

+-/-->7> (teos) <&fflv^fc«-&ir«, &tmti*m. 

[0 0 13] 

*■*-*&»©#»] #«g!Trtt, 5 o o ~ 7 

0 0t©figT?a$I^Kftt5ri:l;J;t)Tf^$n 20 
fcJKWMfcJK, £>&v>«. PVDiifclXttCVDifcKJ: 

©»V»aM**H«Tr4 0 0-7 0 O'CCO^T'X-;!/^^ 

t5S*«ftftitr«, -&{b^giii (n, o) . - 
boa* (no) , -mit&m (n, o> 

4t> (-KSTNO, : 0. 5^x^2. 5T*3ft5) 30 

[0 0 14] fcfc'U H©*ffl«K:* (H, O) 
#X (CO, CO, 30 MAUTV^Ii:ttffil/< 
feV». *«^IJlppmKT. $?£b<tel Op 

£T>TjasfcL<«^s*ifc7 , > : E=.7 (nh, ) , 
tK 7 y> (n,h 4 ) m-<Dmt*m (— /jsstn 

H, : 1. 5^x^3t*^n5) *SAb, 4 0 0- 

7 0 0'C(75^7--jl / ^43-^;- 3 T i fe =tV^ £©*g-gi:: 40 

%>#?ffl$S + ©* (H, O) (CO, CO, 

m) v>mm$i ppihot, »ib<ai o PP b«T 

[0 0 15] J£TF»::*3V>Tfct. *%BJ(c43UT, 

k «t ? -nae *> b < \zim z nr^mmmtm cbu<« 



^m¥8 - 12 5 19 7 
6 

(0 0 16) ±fE©£5fc£j£tegiJigtfb4&&-5W3:g 
{b**^v^c^7n-;KDi@©ta^lc, a#© (® 
Stt*©«^iStt«©*«©«v») ttfls^cjIi^sKMk 
*b$>. fe-5V^i*m, K^. ^-y>«©#B^t?^T- 

©#]£0i ic^f. *^Bg*HJS-r^«r«^^b<fefe 

l< «^b*^*^7tir«toT®e-r-5fcie>©^ i © 
•w-r hje»as:^Tz:-;i/5as'r«)itae>©®2©s^ 

&J*ST**. HI (A) K&Vvctt. 1**JB1©R 

01 (A) Ktt, ff2 0£Jttfe2eftllKk?« 
fcJ&©fc— ^— 3©*<&a^bfc*«, SfS 1 ©£J&£ 1 ^12 

[0 0 17] g 1 ®JRJttfe&&Vvr». ^^SJ&ttt 

£V». 01 (B) fcttSS 1 ©S**©«E*H**"«-3&«. 

ft#*»A-r*fc»©ss^*aia-r*E«6 (rna 

5t«kVi. 01 (C) ttHH (B) ©ji*«fcistt*»r® 
*^bfcfe©T, E«6©|BJfc4fiE*«5>:/7jWE« 
$nrv^„ mi © J EJSg©i&fl?tt£i&T!<feJ:^a*. 4 
0 0~7 0 O'Cfcft&ftSi:. &i3#*LH. Sfc, £ 

2 ©K«^K*»t «a*^**3(si(nfes w-* e m*> 6 
«, $ i ©s^©ta««m 2 ©R*a©ja« t ra 

[0 0 18] *^Bg«C*5V^T«, JB2©RJS*©aft© 

■^Tgt^^n, nne>*«*T, ^2©sjss©ia*t 

LXtt, 400-700 "C> jifS b<«4 5 0-6 5 0 
■C«*a»T*45. SB2©RJSa©jOltti((V»«i!. SJS 
«3tfrb^-rvi**, M>t«, ^7^M$tI-T5i^ 
ttt, J»tttt*S3l#ej:-r££!&*»-5. #IC6 5 0- 
7 0 OtTH, *<©^5XafiS«*JI!M5l**§lfrfiC 
b, — >*»j*-r*±T?ra)Ht&S. 

at«*«ffl-r*»frK:»«©5j«KT©«JiEfi-* z. t 

[0019] mi ©sjs^tm2©s^©p^©sa , i : © 
"T*#»KJ:oT«lj«"r*::i:3J«a*bv». »*b< 



( 5 ) 

7 

9 omo i %u±<D&{tmm£r)fcz>m®.& : G3i£ 

[0 0 2 0] rtM#&S*mfr6>&oTV>£<i:. Iftt 

1 ©S^iii^ 5 0~ 1 0 0 c mSntUTt). £■<© 

4 5 £fHtK 

^ST#-5«fc5tC-r-5i:iVi. §I2©KJ$;^© 10 

[0 0 2 1] *«WK*W*y-f h*ft»J8S©fPS;£8;i: 
UTii, PVDStLTI^A-^fe CVD 

th*imx&Z><, /7XVCVDS, MJE CVDSiL 
Ttt, TEOS*B»fr**j**fflV»Tt>J;V». /7 
XvCVDSfcioTTEOStft*SJ8»ttTKft 

£*jflts*irr*K:tt. s«iamt4 2 oo-soo-ch 

t5ut*»SSUK Sfc, igjECVDfelCfe^TTE 20 
OSt*»/>*fflV»&KJSttlk«Wfiil 3 7 

5t±20t) TStffb, ^?X^Ki*^-y*«* 
V»HMfcg*JR*»*£'£j&*T?**. H*fc*ffiCVDft 
iZJi-oX. t/->7> (S iH, ) i^lS (O, ) , * 

[0 0 2 2] ty->5>£— ttfc— S*«©*sfflMbft 

©»£*tt:7 r 5yCvCVDftfcJ8V»T'bJ:V». *&. y 
5X-7CVDi£cD3-£, ECR (ft^lM ^ n h D 30 
•ft) *Mi4fflV^ECR-CVDSH y7Xv 

Xm-£2tltc2 3TC<DMWyvWt\Z£Z>X.y^>-!/U- 
h**l 0 0 0A/#J£TF, A^l$ltte3 0 0~8 0 OA 

/ftx& zmmmmw * b v» £ t *»w 6 «r * ^ 

fc. ¥^IT1X10"~1X10"I ; F/Cm j 40 

[0 0 2 3] *»l|lifc*V*TffittJi£fc**SiM£3i** 
BHSf-Sfctt, 7"7X7CVDS, MEECVDfe*©C 

fflV»*sft«, 8ft{U*St LT^t < »»T 210 

SSitt, #ft»£jMlt*f§M£b/i:»» 5 0 0- 

6 5 ov.(D^&X'mwrmm<^m7=--^^m-r^z. 

£\z£K). mgh<£1£Ltt>2,Jjmx&Z>. -?-©*3IMfc©& 
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[0 0 2 4] Cin£©7C5fittiii«glC^W£ftT^.5£: 
ggt©¥>£#*H4£Jt&?©T, m&MZ+ttX. 

a^s^ns. -rfrfc-6u 2*<t>»i7>*fs (s im 
s> \z£^xM7Z.Ltzmmm\z£>\-tz>m'mw 1 x 1 o 

"-3xiO"If/cm ! ©IlTSS^iAW^L 

»r». co=t5^*£ftfb*(sai-r-&7c^©is«^«^^ 

B2©*StLTH JMMtigXJRKI' 
— y-«©aBt * jRW-r* Z\ t It «fc o TSSftfb $ , 
V^to^S V—*f-T——)Vmifl$>Z>. ±tE. IK 12 

OM®7%, vi-rn©^fe«rs^-r^>^«*7?^«:* 

It« t>O^Stt*T F TO»tt, 
[0 0 2 5] Sfc> miO*S<i:I2©^€rSa*--&^ 

jjik&m^xh^. mz. -y>r)vm<om&it®&7t 
«k ^ tt*iiKBi5»€iaf ftflsa** \z\*v-*f-7~-)\> 

[0 0 2 6] $*-f hiJfeBdKO^KWtC^^K^ 

m&m£7*'f bimmt<n%.M\z&wz>mmm 

©HgjWb4 0 O'C-7 0 0X:<DfiQf&&fflV$lZf7Z>Z\h& 

[0027] n©y>r Mfi«Bto»j«ift©«ia«, stt 

[0 0 2 8] £©S^»flS**fctett**fcttS*fcW 

T-5l?ffim , t l "e©u v^©sg#tr i^jas^fT^ ' ttc 
J: *SttH ©*H©ife?£©8&*S**IK£a»-r;fc«> ft. 

[0 0 2 9] Z\(D$lW$:fTOZ.£X, fStt/l©*®^ 

ttsct^Tt, ffittd©^®ic#^-rsw^#)icig 

B-r«>ff*g-&4 I '6^^ci;^©%^*ffi)ft'J-r-& £ 
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[0030] ±t2^ir*v^T, g.mm.<ty>£rztemm 

[oo3i] gas&fb**, wtm. mmfrimisn 

[0032] i/tdcoy-r ne«Bto»j«mfcfTt3n* 
«ii:#fflit, y-r h«esK©^«ir^?»ic*^M 

[0 0 3 3] 

mum 5 o o~7 o 0"Ctvi5<Sii-eKflsbT#en 
fc»bi j ? > cvDSfeu<apvDSi:ioT«b 
fcgtfb&^J3l»c«#<©^©^;ttlg-g-#, fruits 

tzmfommm* 8 o orjiiuwissiaT-^b-g^B 
^.-rsasr-st. BMat**©s i -H«§-&«g{b*-5 

V>«&flS$*U S isN, i, =N-0*g 

£\ S i -N = 0«g-&tglCgHfc;-r£. S i -OHjS^fe 

K^-r-s. ^©J^&^T^SttjSic^bTm&n 

[0 0 3 4] U&*Lfc#<=>, 7 5 CCJETF 
^©idfcS&teiifTLfta^fc. — 

-ttfl2-3S*©^M»KJK«»»at!te-3TV>&. -HftflsSE 
0~7 0 0t, ffSKH 4 5 0~6 5 0 < C-C«KYb 

[00353 trsa*, a*tt{t4fc*s*tt©t>©fr 
jt>, 7 o onc^Tw^Stcisv^Tfe^ SHb3£SiBI©rtSI$ 40 

CiDR^ttiUftSSURft**. 400-700 ^© 
•So ^BJlCfeV^Tt-fiy— — ;i^©fe*lC4 0 0~7 0 
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[0 0 3 6] |BM£fcggite7>^:r\ tH7i^>f«) 
7f?BfiT8 5 0"CJ^Ji©ii?ia-CCVDte-^PVDj£lC 

«t o Tinas nrzwtitmmmo 7 z. u ? t , 

^©^ss-g-^s i -h*s-&-^s i -OHO { I 

{b£tl. S i sNftfftn. d©S^fc6 5 CCfiA 

[0 0 3 7] VtzW-oT, : ?&7> : £=.7$:fcfc&tL 
T£>m$. 4 0 0~7 0 0'C©<gi&T$>oT i feg'(bKJ£ 

S i =0*§-&a*g<b£n, S i — N = H, t^^vl 

CDi^)S^(«©tC-Sft-^fflgT©7-- 
JKCcfcoT. «»Tft3fefeS i sNg^S i -N = 0 

[0038] &<t7K.m*:m^iti§&£, &mmt 

m<Dmtem\z7srty9m\z^TWtfcmmm&imLiz 
h<D<D&mmg.&2'A-(*>mmft%rm (sims) tr 
ioT^bfct>©-e*^. (yv h 

&m&) SC»l'*5ViT©^^T?ab0. 1 X 1 0"lf 

[0039] z.ti*mi<D&m&m^T, sf, — «<b 
gsssnffl^-e i mm7— — )i-?z>. Z.CD&, mi&<i:zt 

bfc*Ml3i*Bt£H*fcS I MSTMt^t, 07© 

b©«t^ic7S-5. — ttflsz:S[*Tr»aLfcje*, atra 

[0 0 4 0] n©±5JC#B»cS**i*«b, HlflsSWb 

[0 0 4 1] ±IS©— RflCSSOTi-AOftl:. 
(iOilOSi^^T- . T> ; &^7»H^,T-lB#p B ^ 
7"--JU-r-6. Ilfeii;i2OSj£;t0lSH6OO 
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I+LT. SgSSft-SfrW-Ttefc^. ^©«tp»C. 7> 

[0 0 4 2] *^€:7./t^^j*lC«koT^b7S:^'fb 
SSiJSt Bl+©m£il«* { fc#ai£ifc«k9'>fcv> 

K{b&&l8l©mj**fb*gi&tt:lcfficttt*££dt>^£ 

[0 0 4 3] ±f&<DZ.£\t7>/ty?miZ£2>WLiK&&l& 

^Tbdvfeii&Afcj&^fc. HiSibT, tt 

JUtT.fl'^Oil^Hia©****.**:* 20 

ttftfeSHHSHsnr^jife^^tAtMsnfc. ^© 

[0 0 4 4] VfrUteifiZ* «M!fcJ:oT, {b^fiBi 

Se*T?€T*©T., Hi;tt*£7JI/:*>©S-&*H»©* 
fc&nxfc, mm/7)vn>-£ l <hv>5 30 

[0 0 4 5] #fgi51£> TEOS«©R**-6-tr^jliaS 
£fflV>T. MJICVDS^©CVD 

»j ©*»»**» e n* . ^n^ ©Rft&sjR «k* a** 

*(C-§-W^n, 3i*BI£©WBtf5fifc#*E-r*# 
iiiteTFT©4$tt£®T3'fr£i!HT&-ofc. *mn<D 

Si6tt©SS*Bfcft;»*H«Tr©7=.-;niJ:oT, Sift 40 

[0 0 4 6] £©;/D-feX£0 5 £fflV>XtfcBJ!-f -5. £ 

fLT, HMbJ£*rt«C?*afSiSt* (# 
<&S i -C»^iV»3»"C#*rt-*) fcJIHMfc©*** 
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£tt«g{b£nxs i -n^-&^jc^^ 

[0 0 4 7] *%m&, -vS-fr. a. a 

*£S^LTl3Afc3ti-fc«Att&*J«*&fc5ettJi 
irSffiLfc^lC^t&g'J©^^^^. C©i:5^^ 
ihik&MTGM b Xlg Afb£ i*-fc^3t|g©*g Ate tt 
££©«*>£#■?*?>, *#8>*&ft*fc##lcii5V>fc 

;HgfcJ:D, J8A&#«CgBr9-«#AK4Httfel£A 

[0048] ifimtv— *f-7~-)is*mvfzmmm 

fc#*-*S*ftt*7=-;ui8ic*v»TRB*K:aH&T* 
KS©TlSAtt©J:V^*KKfflV>fc«^lCtt, y-f h 
«HfcJ:oTffiSSftfc*Wfldlt, CVDttfldK, PV 

DttflsBitt-t©B«ica'&r* , i>©T?**. 

[0 0 4 9] 
[MUM] 

KfcttJSU #«gifcJ:*»7r:-;WS*bTN3 1 **. 
;H{TFT&^bfciWt?JbS. £"T> 3H£i 1.(3— 
->y 7 0 5 9. 1 0 OmmX l 0 0mm) ±trT*© 
K^bKl 2 tUT, XA-^Sttti^I* 10 0 0 
~3 0 0 0 A, m&l$2 0 0 0 AjEjfcSgbfc. ^©TJfi© 
8tft3£3ifflll 2te»ffiri>S©^?fe£Bfr<';fc©©fc©T<& 

■5. tt^bS*0l»tt*9BA , b b < tt— gtfb— ^^^ffl 

g,K:43V>X, 6 4 0X:-C4&Tffl<Dl&7=.-)\'$:&Z\?3L 

v», ^©*B©tt^££^b£-tt-fc. 

[0 0 5 0] i>CtC, 77XvCVDi^iat>T#ftKi 
Sgffi[& 100~1500A, ^A«5 0 0 A^JKbfc. 

©»Afl;*flEiia-a-*'7C**#A»i*S)tfc«UI?Sliob 
T7--JPb, ^ttiI113S:ffc. *HJS^JJr*5 
V^T«. »BI-yy;HiF«E**AKa*«t±»C«fTb 
T, ^K>K9-f £*5£fc-=>T, *AKSHSK±tC»K 
r:yir;u©«©T»ViJKS:»ritbfc. ^©^, ftX^H 

^K&I^T. 5 5 0^3, 4mffl<Dl&7=.— )V^mtZ. 

b©fc. jw±©xs©^, $str, fte-nfe^Att^m 
^©iig ^rfi]± $ rob \z v— *f- 7 )i*m b 

Tt»J>SbftV». (H2 (A) ) 



[0051] sattsiii3ox-^>^* 

4&, ^UT, ^©arffc&SSI 

14£&5J:5K, y-f h*gg$ll 5il/Tl^2 0 0 
-1 5 0 OA, #J;U;£l 0 0 0 Aw^ftti^SrX/'W 
^ffiKioT^bfc. *HHf9Cfi^TB, 

ow, mm.T&&*2 o cciit. 

[0 0 5 2] y-f h*S»J8l 1 5 ^fSbfc©^, #5£9I 
cDT--;i/Sag€r*5c:^oTy'f MUM*, mz, y< 
HfiWltigttioffiB©1*tt*i6i±S*fc. #fHJ£09 
k43V>t«> Hic*t8itfflv»&. 7x-;b 

K&Wrtt. m 1 ©R«* 1 ©i&g« 5 0 0 ~ 6 5 0 
*C. SS 2 ©K*S 5 ©SflEtt 5 0 0*C~6 5 0 

fc. -?-©ra©EW©iaa[t>5 5 o*ctbfc. 20 

[0 0 5 3] &KJfcg©JE*jte0. 5-1. 

M0i)t?«i^jBEtbfc. *&. — m^b— mm<Dffimit* 

aWITI45UyNI'/»tbfc. S6C:. £*7x-;b 
P*ffltt, #Sli60ra;i 0 . 5~60$ffl, 1 PSIW 

tl/fc. S6l©R«£l bTtt, £ 

E.7tt&7>~7<D'piC>&&2 4 6 nm©fc©£fflV*fc. d 

*Jt***««*«itJPb/t:. (0 2 (B) ) 30 
[0 0 5 4] ■?•©&, 0$ 3 0 0 0 A~2 Atm, 09;U£ 
5 0 0 0 A©7;b5X (lwt%OS i, %>b< 
0. 1-0. 3wt%OSc^tf) ^XA-y^Sl: 
AoTMH, 'n^^-=>^tT^ h*S 1 

PSSbfc i ~3%©}B:5&©x3 i ^->yu:3-JM&&^:: 
*^££§b, &&*!&m. z\<DT)v^-vi±<Dy^ vm 

tt, ^mSSTl 4 0 V£-C«JE£±tf, -^©tt® 

Tri«HWfit«FbTJl*TS-a-fc. £©J:?tCbT, J¥2£) 40 
2 0 0 0A©»<fttfl5«*#J*bfc. (02 (C) ) 
[0 0 5 5] ^©&, -T H-tf >ySlC<toT, A 

«3ii?tffil i 4 cy-f h«S 1 6 t bxiss-s- 

X10 M — 8X10" 31^ / c m' , Jnii«ffi« 50- 

90k va*«p*ba>-3fc. ^jseraa, h*-xa« 1 

xi 0"gf/cm' , JD3SmjEfS8 0 k Vibfc. Z. 
©*§*, NS©T««lI« (V— .X/KWOflflW) 1 
7*»»*Snft. (0 2 (D) ) 
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Kr FI+->-7l/- if- (jjES2 4 8nm, >^;bxei2 

0 n s e c ) b, X*;b¥-&g« 2 0 0-4 0 
OmJ/cm 1 , Mx«2 5 0mJ/cm' tbfc. 

[0 0 5 6] ^©&, ^B»C@ra*SSmi 8tLTtft 
Ifl*7"7X7CVDfel:ioT3 0 0 OAi^b, 

^©^raig&^i 8^y< h&mmi s^i-^^i, 

bfc. se-l;:, T;i/5-^Am*^/ty^feirJ;oT5 
OOOAffcJKbT, £ft£X-;/?>yb, V-X/Kk 
-f>®§19, 2 0£j§5j£bfc. a±©iSi:idtN 
ft^H»TFTS;ffBl/fc. (0 2 (E) ) 
[0 0 5 7] Z.<D£?\ZLT&f&-2nfzTFTlt, y< 

C«nfcTFTWI6n&. KW>«JE£ + 

1 4 V{cB5£b, y-f h«JE£- 1 7 — + 1 7 VST, 
JHfcStf. TFT©#tt©#{b£ff«bfc. mW\zMJZ 
bT#&n&«JM»*fMfil**t. ±ffi©«£EEPBn© 

- (Mit//ti ) **fls*t^(S"r*fc. 
e,nfcTFTc^»!ii. 3%rS)ofc. tbg?©fc© 
tc, #»9i©y-f MfiWK©j»7n-;i/XS*-ttftn 
a3H*H«T?«a<, a**H»tbT, 5 5 013/3 

[0 0 5 8] [111609 2 ] *%lfi0!l&H 3 
JS0Ste, y-f h«»R£bTTEOS*J:tftt*£JiW 

#7>£\sft7 : 7XTcvnmz£-DTmmi>itwnbm$k 

£l£{£fflb, *%KI:±5j!S7r-M«l/TCMOS 
lOTFT^tfeMT?**. M2 1 (NH 

5^/^77.iKNA3 5, 1 0 OmmX 1 0 0mm) _h 

2 0 0 OAjfcfltbfc. 

[0 0 5 9] #CtC, y5>C^CVDJS»C.fc:3TIM&»t 
5*tgl£5 0 OA^lbfc. JfcKMl 

W&x -y y;w»«[*7, t? > H ? -f 5 c: t ic «t 

^^ffl^^tC^V^T, 5 5 Ot:, 4BfP B ^©^T 

tfi-r c t \z £ r> r#ftss#|[i: x v y 
Ab. ^ft^b-ti-b^fc. $^tr^ffitt*r6]±$ 

ii-«)fci6lCK r FI*->V-l/-U ! - (tS2 4 8 n 
m) ^fflV^T, b-— tf-7x-;b£J£b£:„ 9 s —© 
X^Jb^-^-S« 250~350mJ/cm* 75*2311 T 
3b-otz. **JSfi«JT«3 0 Om J /cm' tbfc. W± 

(-1 OtfmD) ^ftfeTfeiJ. ^O, 1 0 

>«ifiS*bTV»fc. (03 (A) ) 
[0 0 6 0] ^(C, igS1t^*j«2 3*X-y?>^'b 
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24. 2 5 teTFT©fiH£@ £&■&&©"*?& 3. 

5>:/AK:?£ttJI£Jgj£bfc#, -t©«f»l;:TF 

gr<m&2tirz. •?-©&. dC0&«^^K2 4, 2 5$ 
Wo^o\Z, y-f h&»BI2 6<hbTJ5S2 0 0-1 5 
0 0 A, «*tfl 0 0 oAw^bS^^^Lfe. * 
SSai6«K^ViTtt. TEOS*i^«:I^i:L 

d©i:£, jfclBMittirLTtt. ^E5 4Pa, 10 
1 5 0W, *KiSg£3 5 O'Chb/i. 

--Wi**iSot^ h&g*flg. y-r h*fi 

V>T«. *r, 2£«60 1 OJH7=-M6«fc«*. * 
«D«JRjK^2tC*JS*8Sb. 3 5 0*0. 2H#ffl©8&7'~ 

m&&7k.m-zmtt>z>z twgtz. mz. — «<b— &m 

t7J^>©g^ (-&<t-&m : 7)l>3>= 1 : 

1) S*bft. *2 ©£*«©*««: 6 0 O'Cfcbft. 20 

fcl&mo&Mt 1 ftJE. £j£#7.©^Ste 8 U y hJk/ 

&7--)mm\t i n#r.g <t bfc. 

[0 0 6 2] EU^ISKJ^T. 

mmmt<z>%-m\zi>i\iz>7i<.mtfi&i£&z>w*mi£znT 
m'p^fc. ;:©». TEosfes»35f^tufcfc*e>, 

"t 5ut«ffc. (0 3 (B) ) 

f©t, f $ 6 0 0 0 Ao^Sv 'J □ >f*M)IC V 30 

DftKioT^LT, ^n*A^-n>ybTy< h 

ti2 7, 2 8SMtfc. ^fty'Ja^caif 
14$ffi]±i3-bfe^fc«6lr^a©^2:^S0L.fc. (0 3 

(C) ) 

[0 0 6 3] ^-©&. -f *>F-t!>yffiC±t3T. a 
«iiI2 4, 2 5 Icy-T h*S2 7. 2 8&-?7.?£ 

SOTFT*«f*t****7* h©VX^ 2 

|«K>««) SJgjfcbfc. iOtSH-XiBlxi 40 
0 1 4 ~ 8 X 1 0 " f?/ c m l . JOj*«JEtt 5 0 — 90 
k V»l Lfrr>tz. *nmMT?te. K-TCfi* 5X1 
C'lf/cm" , ftl3i*JEtt8 0 kVibfc. (0 3 

(D) ) 

[0 0 6 4] -?-©&. Nft*JHOTFTSffSt« 
M/^h07^^ 3 lT«oT5i^$:ffiA 
b. PI?ttW3 2 (V-X/FW>flW0 
f&bfc. ^0ttF-XiaixlO"~8xiO"I 
f/cm' , SDjSmjE«4 0-8 0 k VAf^lA^ 
fc„ *JIIS^JTtt. h'-XUlxl0"lf/c 50 
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m\ UD)Smff«6 5 k Vtbfc. (0 3 (E) ) 
[0 0 6 5] P— »f-3tt©B8»KJ:-3TH-e 
>y£ftfcW8J«J£3 0. 3 2©fiH£{b£*3il&o 
ft. tf-3ttbT«. KrFX+yYl/-+f- (& 
62 4 8 nm, /W*4g2 0 n s e c) 6<£J8b. X* 
M-ffl2 0 0~40 0mJ/cm' . 09*.«2 5 
OmJ/cm' tbfeo ^©^, ^:®IC^raJe»K3 3 
tbTSfti«H5y7X7CVDSl;i-3T5 0 0 0 
Ajgffcb. £©JIffil&gidig3 3 ty-f ht&fMK2 6&X 
y f >i/LT H K >Ma 3 0 . 3 2»tn>^ 
^h*-^$^bfc. £«b>lr. 7;P$X^AJg£7./1 
•y^j*tr«fc^T5 0 0 OAfSILT, Xy^>y$:i3^ 
fcU. y-X/h'H>fl3 4, 3 5. 3 6*1^1/ 
T, CMOSI©TFT*ffitfc. (03 (F) ) 

[0066] mmms) *mmm&m4izxk-t. *m 

m&@.RL, ^mmiz^mT=.-)i^mvx. tvt- 
a yv vvzT.m&v)^ vj-yifY^yj?-? mm 

TFT) <hbT. Pft^i©TFT$«l/fcMT 
**£4 1(10 Ommx l 0 0mm) -tic 
TK6WS<bK4 2ttT, j^CVDSTBfcftagJMR* 

3 0 0 0A«Lfc. 

[0 0 6 7] 7*5XTCVDfefcJ:^T#ftia 
*^«r5 0 0 Ajfcffltbft. ^©m. UttM 1 tB*K, 
W&x y;i/*1ft*^ tf > h* y-i 6*5 £fc 5 £ t «t o 

4 3 6iift. -?•©«, isftttti^is-a-sfc*^^— u 8 
-Tx-;w&Mbxt>*^fc3fevv (0 3 (A) ) 

[0 0 6 8] HAtt^»flt4 3©/^-x>y$r 

^iftotS«i5gl84 4 4Mtft. £©6#3£sSl& 
4 4HTFT©gttIi:^fe©T$i5. flT, £© 
Att=gSMfc*«3J:3fc, y-Y h&&mtLTI¥2 1 2 
0 0 5£JgjE£bfc. *5llfi*?dtC*ViT 

«. */->7> (S i H 4 ) — ttfc^a* 

LTI^ftEC R -CVDSl:i-3TKfti 

bfc. £©££. KfttfWtbT— BHb=:SS* 

wuz, (o, ) . -wtit&m (no . -mtg. 

m (NO, ) f*«ffll/Tfc*Sfo&K £©i 

Djft (^&^C2. 4 5 MHz) ©SAt*$4 0 0WT 

[0 0 6 9] I^U^^T;, K{b^J$:ffiViTMJ± 

#e.n«>. ^©B8lc«, JE^jO. 1 — lOtorr.iS 
fS3 0 0-5 0 OtiWJiK y< MftfldKS»J« 

mm<D&®i$:ft±2-&fz. ^mmmiz^x\t. 01 

(A) ©«ifiOSJS^«fflVi&*«. *Htt^JT«. ^1 
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©sjs^ i ©«ig«0 6 (a) mmm) &£zfmm 

(B) (±IK iC^ffeO^V^c. *g«lC43V>T 
01 (B) lZ*i2ftZ>& : jf£fflfr^&V$:mi-r?. 
K&%W<DT \ >n- 8 ©«f C SK*3teB 9 £Efi bfc«t 

[0 0 7 0] *HJg^ir*5ViT«I^T--;i/^H^ib 

&<DU&\t 5 5 0tt bfc. mmiZfg 1 <Z>&«£€9i& 
S-e-fc-^ft-^*^ 2 U v HW/#©8itfiT 1 B#P B 1t5t 

mm&&{t-?Z>Z.£ffT?gJt. (04 (B) ) 
^©&. f$ 6 0 0 0 AOTfS- Vb$k&7*n-y9fe 
l:i=fcoTJgfi£bT> em«r/1^-^>^bTdr-f 

(0. 1~0. 5fifi%) <D7,J]>W2± 
zmavtc. (04 (C) ) 
[0 0 7 1] -^©|£, -f*>h*-e>^miCJ:oT, A 

«fc*ttttibT«*SaALfc. £©££h*-Xfite 
ixio"~8xio"gf/cm' . irasmffite 4 0 

~80kV, 09^.«H— XS* 1 X 1 0"lf/cm 

M4 7 (y-vFH>*«) *»»*sn&. (0 

4 (D) ) 

tt, KrFX*->7W1f- ($I2 4 8 nm> 
$12 0 n s e c) fcfiMiU X*;U3r— «flE«2 0 0~ 
4 0 0mJ/cm ! , 5 0 m J / c m : 

[0 0 7 2] ^©&, ^®ltM^«e»JK4 8 tttgft 

^mmt:^yX-7cyDmizJ:-oX3 o o oaml, 

TJI'SZ'JAiS^y^ittioTS 0 0 OAj&BSb 

T, xy^>y**!ifcv», y-xig4 9^Ml 

fc. (0 4 (E) ) 

[0 0 7 3] /ty>^-->3 >^5 OiLTt 

fc£JMII 1 fc:/7;*-7CVDftfc,fcoT2 0 0 OAjgffcb 

fee fbT, ;t7y^-y3>i5o, mmm&m4 

8, y-f h3&84&4 SiX'vf^UT, HW>«« 
tC3>^i? h*-;U^»J*bfc. ITOI^ 

@5 l£jgj£bfc. £U:®l8fcJ:o-riH*TFT£«5 
fibfc. (04 (F) ) 

[0074] chjs^j 4) @8 \z*mmm<D<fem.T.m$: 

S^T. 0 ©*?-*§ Kiswr 02 It^-Tfcroiiwibfc©^ 
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[0 0 7 5] *HJS0i|d^®<!:-r-&©«. SttS 1 4 * 

^bfc^ir-Kib-^ (n, o) m-mmz&^x. 

[0 0 7 6] $f^77Ml l±CT«OBfti«I 
12SMU. £&IClf|fcttJ£*jRl 3£jgJ&b£. 
(08 (A) ) 

[0 0 7 7] -tbTlSfttt&SMJSl 3£/^-X>yb 
10 T. ilh7>^^©ftttll 4*»J*bfc. ^b 

x. 01 izmrmm^m^T-wtit-^m^m^izn 

Wbfc. *fc^O|R©lHU»«a«5 5 Ottlfc. (0 
8 (B) ) 

[0078] &icy< y-m&mi s &m&vz zizy-t 

[0 0 7 9] y-f h«fiMKO^», 6 5 0t£( 

t (T£tttf#7x*ffi<DS£j&rF©ia«) otas«c^3 
vzmsiibmz£z>mkm<»Mf8.$:£.'??T^ t<omz 
20 c v d s^x^ *j $mz&%m\&%n.<»i&mz£. o n 

5 DSP* bv>. &©!*§«: [HdS^l] ©*§£- 

tR*fcbT (e) K*-r«wth7>^^*^«s-e- 

[0 0 8 0] [HJS095] 0 9 K^-f©te, 0 8 (C) 

o#tti:»iTy^ muuki 5 #t**.sj**eMT9- 

[0 0 8 1] 0 9IC^-ry^7lCiJViT> V fb «01O 
30 \Z7ik-r C-V#14ICi5V^T, S.tS-'fbSftfcC 0§S) © 

y-f h*&gdg£©tt*M2&^. *J:tffStt» (3=-**;p 

[0 0 8 2] ±EV„ feffift^<hy-f h«gJ»H<h©^® 
©£'V»A2>. 

40 [0 0 8 3] £©V tl> te:, C-V4#14©H-ifflJC*ViT, 
h^r'J >X b&l^ £bV>. BP*,, 010 
iCjfcf A V, „ ifimtl 0 !CjfiViffiT$>-g> Z. £tfiW.2i bV^ 

[0 0 8 4] 09©No 5 lC^t"=fc5iC^tCfe©S^b 
Vfb©tt*#ffltt^*V». ^tilSffitt^ty-f 
h*giSdKt©#®© : K^^i''^i:*^bTV^ 0 IP 

bTV^dt^bTV^S. 

[0 0 8 5] Sfc, No i-c=^sn-5i;3irmicjjni^$ 

50 flfc— Blfliz:*J|l*H«i«t»CftW-*«Wi*ffofc«^T 
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«, -^tt0#®©ttffi**JBV>d — No 

[0 0 8 6] fillOii:*^. — SHfc— K 
[0 0 8 7] ££ICiL©iiSi££S£^TttfcmT©;i£# 

[0 0 8 8] no»*ttSttB©*ffiK:y'f HMWBt* 20 

*l**JMB*tt«D3MMWIfc& tt§5 £ t*tT?#*. 
[0 0 8 9] 

±j£©J:3l::, aMSUHCfcoTT, TFT 
T?£, TDD B (Time Dependence Dieledtric breakdo 

m) t>ift±s-a-*it*«Tr*fc. £Ut©£?icy-f hm 30 
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(HotCarrier Degradation)**^!^ ft 

[0090] *^t«, ^TJc^-r-sgi^yn-feT.ia 

T?*, £K J: *Ititt«att»M© 

#7*a&«±©TFT£4^C>K:Kig!Ufc 
*«. £Je&&IIIB (£flc*ttiaift, 3*7cm«08§<*: ! b 

m i ] #»ws*ifi^-5;fc#©g«©**H*:s 
-r. 

[0 2] i!t-7>^X3'©fflIg^t. 

[0 3] *fth5>5?;**©te«l8£jS-r. 

[04] »JKh5>v f X^©^SXS<£^-r. 

[0 5] iih7>^^©fllg^t. 

[0 6] *«ffl*SIMr*fc»oS«0»S:H** 

-r. 

[0 7] *«WKJ:-6ffla**L.fcBfcft:3i*it«t»o* 

[0 8] «Kh5>s>;*^©«Mttr8*3ST. 

[0 9] MOSMtSt. 
[010] C-V#tt£5?;-r. 

[*3F#©ift91] 
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[0 9] 




Nol No2 NoS No4 No 5 
AVn= + BT- (-BT) XimZtlZ* 



Nol 5 5 0t, -StfcZS*5E^r«>ftSo 

No 2 5 5 o -c. -t9Mt^&*gssira ztzi&ftit&mi lt(d»s. 

no s 5 5 o st*£fflarc$ h iztmitzmx c^a^ 

No 4 5 5 0t, B^^E^-CS ^KSfc^fcfcfcJ&tf LTOiaa, 

No 5 M*U 
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